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(54) EXPLOSION-PROOF AZIMUTH MEASURING DEVICE 
(57)Abstract 

PURPOSE To automate the measurement of an azimuth 
by cooling an azimuth detecting mechanism in an internal 
pressure explosion-proof structure container with the 
use of cold air, and by radiating heat generated from the 
azimuth detecting mechanism into an antiexplosion area. 
CONSTITUTION: During use of a gyro compass, a 
blasting and cooling device 8 is driven so as to feed air 
from an intake-air pipe 5 into a container 4 through an 
air feed pipe 9, and simultaneously, air is vented from 
the container 4 into an antiexplosion area through a vent 
pipe 6. By largely opening an air feed valve 9 and a vent 
valve 12. the flow rate of air passing through the 
container 4 is increased so that the heat of the gyro 
compass in the container 4 is radiated into the 
antiexplosion area by a large volume of vent air so that 
the temperature of the container 4 is lowered. Further, 
the temperature of fed air is adjusted by increasing the 
decreasing the flow rate of cooHng water passing 
through an air cooler. Thus, the gyro compass may be 

stably operated under a sufficient explosion condition, thereby it is possible to safely and 
automatically measure an azimuth in an explosion-proof area 
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(54) EXPLOSION-PROOF AZIMUTH MEASURING DEVICE 
(57)Abstract: 

PURPOSE: To automate the measurement of an azimuth by 
cooling an azimuth detecting mechanism in an internal 
pressure explosion-proof structure container with the use 
of cold air, and by radiating heat generated from the azimuth 
detecting mechanism into an antiexplosion area. 
CONSTITUTION: During use of a gyro compass, a blasting 
and cooling device 8 is driven so as to feed air from an 
intake-air pipe 5 into a container 4 through an air feed pipe 
9, and simultaneously, air is vented from the container 4 
into an antiexplosion area through a vent pipe 6. By largely 
opening an air feed valve 9 and a vent valve 12, the flow 
rate of air passing through the container 4 is increased so 
that the heat of the gyro compass in the container 4 is 
radiated into the antiexplosion area by a large volume of 
vent air so that the temperature of the container 4 is 
lowered. Further, the temperature of fed air is adjusted by 
increasing the decreasing the flow rate of cooling water 
passing through an air cooler. Thus, the gyro compass may 
be stably operated under a sufficient explosion condition, 

thereby it is possible to safely and automatically measure an azimuth in an explosion-proof area. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The explosion-proof type bearing measuring device characterized by having the cooler style 
which cools the ventilation by the blower while preparing the blower which seals a bearing detection 
device in the container of an internal pressure explosion-proof construction, arranges in an explosion- 
proof area, connects an airpipe and an exhaust pipe to this internal pressure explosion-proof construction 
container, and ventilates an airpipe, and opening of an exhaust pipe in the non-explosion protection area. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the explosion-proof means in the case of using a 
bearing measuring device in explosion-proof areas, such as a tunnel with fear of generating of 
inflammable gas. 
[0002] 

[Description of the Prior Art] When bearing was measured in explosion-proof areas, such as the interior 
of the tunnel with fear of generating of inflammable gas, since there was fear of explosion or ignition, 
the gyrocompass which uses the electrical and electric equipment could not be used, but was 
conventionally performed using the survey instrument of manual system. 
[0003] 

[Problem(s) to be Solved by the Invention] However, in recent years, the demand of automation of 
tunnel construction or robotization was large, therefore needed to survey bearing automatically and 
continuously using the gyrocompass etc. 

[0004] Although it was possible once to have used it if it contains in the explosion-proof container 
which sealed the gyrocompass even if it is an explosion-proof area, the temperature in an explosion- 
proof container rose with the generating heat of a gyrocompass in that case, and there was a possibility 
of causing trouble to actuation of a gyrocompass. 

[0005] This invention prevents the temperature rise of the explosion-proof container which installed the 
measuring device inside in view of the above-mentioned trouble, and aims at enabling automation of the 
bearing measurement in an explosion-proof area. 
[0006] 

[Means for Achieving the Goal] This invention sealed the bearing detection device in the container of an 
internal pressure explosion-proof construction, has arranged it in an explosion-proof area, connected the 
airpipe and the exhaust pipe to this internal pressure explosion-proof construction container, and it is 
equipped with the cooler style which cools the ventilation by the blower while it prepares the blower 
which ventilates an airpipe, and opening of an exhaust pipe in a non-explosion protection area. 
[0007] 

[Function] The cold sent to the airpipe by the blower and the cooler style is discharged in a non- 
explosion protection area from exhaust pipe opening through the inside of an internal pressure 
explosion-proof construction container. This cold cools the bearing detection device in an internal 
pressure explosion-proof construction container, and emits the generating heat of a bearing detection 
device to a non-explosion protection area. 
[0008] 

[Example] The example of this invention is shown in drawing 1 - dr awing 3 . 

[0009] DrawingJ shows the partition of the outline inside tunnel 1 , the explosion-proof area 2 is set up 
near working face, and the non-explosion protection area 3 is formed back. 

[0010] The shield machine which moves forward while excavating working face in the explosion-proof 
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area 2 and which is not illustrated is arranged, and a gyrocompass is attached in this shield machine as a 
•bearing detection device in the condition of having sealed in the container 4 of an internal pressure 
explosion-proof construction. 

[001 1] The airpipe 5 and exhaust pipe 6 which were arranged along the tunnel 1 are connected to a 
container 4. An airpipe 5 and an exhaust pipe 6 are connected to the supervisory equipment 7 arranged 
in the back non-explosion protection area 3. This supervisory equipment 7 is carried in the truck which 
connects with a shield machine and is located in the non-explosion protection area 3 and which is not 
illustrated. 

[0012] As shown in supervisory equipment 7 at drawing 2 , the exhaust port 11 of the exhaust pipe 6 
which carries out opening to the supplied-air opening 1 5 which connects the ventilation cooling system 
8 to an airpipe 5, the bulb 9 which adjusts a supplied-air flow rate, and the flowmeter 10 which measures 
and displays the flow rate of the supplied-air bulb 9 into the non-explosion protection area 3, and the 
exhaust air bulb 12 which adjusts the flow rate of an exhaust pipe 6 are formed. 
[0013] The ventilation cooling system 8 connects an air filter 14, a blower (blower) 15, an air cooling 
machine 16, and an air tank 17 to a serial, as shown in drawing 3 . 

[0014] An air cooling machine 16 leads cooling water for the ventilation from a blower 1 5 between 
through, an inner tube, and an outer tube inside the inner tube of the pipe of dual structure, and inlet-port 
20A and outlet 20B of cooling water equipped with the modulating valve are prepared in an outer tube. 
[0015] An air tank 17 stores the cooled air in primary, and is equipped with the drain 21 which emits the 
moisture with which the interior was dewed and covered. 

[0016] Thus, the constituted ventilation cooling system 8 is carried in the truck in the non-explosion 
protection area 3 with supervisory equipment 7. 

[0017] Moreover, as shown in drawing, a pressure gage 13 is attached in the connection of the exhaust 
pipe 6 of a container 4, and display 13A which displays this detection pressure is prepared in 
supervisory equipment 7. 

[001 8] 14 is a pressure switch from which the power source of a gyrocompass is disconnected, when the 
pressure in a pressurized enclosure 4 rises by a certain reason more than fixed. 
[0019] Next, an operation is explained. 

[0020] In case a gyrocompass is used, by operating the ventilation cooling system 8 linked to the 
supplied-air opening 15, cooling air is sent in in a container 4 from an inlet pipe 5 through the supplied- 
air bulb 9, and the air in a container 4 is discharged in the non-explosion protection area 3 with an 
exhaust pipe 6 to coincidence. 

[0021] The pressure and temperature of air in a container 4 are controlled by opening accommodation of 
the supplied-air bulb 9 and the exhaust air bulb 12, and adjustment of the cooling water flow rate of an 
air cooling machine 16. 

[0022] That is, the flow rate of the air which passes through the inside of a container 4 by opening 
greatly the supplied-air bulb 9 and the exhaust air bulb 12 increases, and since the generating heat of the 
gyrocompass in a container 4 is briskly emitted to the non-explosion protection area 3 by a lot of 
discharge air, the temperature of a container 4 falls. Moreover, ventilation temperature is adjusted by the 
change in the flow rate of the cooling water of an air cooling machine 16. 

[0023] Thus, the inside of a container 4 is maintained by the temperature suitable for actuation of a 
gyrocompass, and the mostly fixed pressure exceeding the open air by the supplied-air bulb 9 and 
actuation which reaches exhaust air bulb 12. Therefore, a gyrocompass can operate stably under 
sufficient explosion-proof conditions, and can give insurance and an automatic target bearing 
measurement in the explosion-proof area 2. 

[0024] These move with progress of an advancing activity and in addition, as for a gyrocompass, 
detecting bearing, since it is carried, respectively on the truck with which the container 4 was connected 
with the shield machine and supervisory equipment 7 and the ventilation cooling system 8 were 
connected behind the shield machine although it moves from the explosion-proof area 2 to the front with 
advance of a shield machine and the back non-explosion protection area 3 is expanded to the front 
according to this is continued continuously. 
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[0025] 

{Effect of the Invention] As mentioned above, while this invention arranges the container of the internal 
pressure explosion-proof construction which stored the bearing detection device in the explosion-proof 
area and arranging the blower which connects ** and an exhaust pipe to this container, and ventilates an 
airpipe, and opening of an exhaust pipe to a non-explosion protection area Since it had the cooler style 
which cools the ventilation by the blower, the cold sent by the blower and the cooler style in the 
container through the airpipe cools a bearing detection device, the generating heat of a bearing detection 
device is emitted to a non-explosion protection area, and the temperature rise in a container is prevented. 

[0026] Therefore, it becomes possible to detect bearing automatically and continuously in an explosion- 
proof area using bearing detection devices, such as a gyrocompass. 



[Translation done.] 
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